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havmg a momtor, a video asset coupled to the computer for 
_ generating video signals and an interface for connecting the 

(21) Appl' No" 10/985,152 video asset to the computer to enable the display of video 

(22) Filed. NOV_ 10, 2004 signals on the monitor. The video asset includes various 
primary elements including a primary composite video 

Related US Application Data module for producing different types of a primary video 
signal and outputting the primary video signal via output 

(63) Continuation-impart of application No' 10/155,368, channels, a stroke generator module for generating a stroke 
?led on May 24, 2002, which is a continuation-impart XYZ video signal and outputting the stroke video signal via 
of application No_ 09/321,041, ?led on May 27, 1999, output channels and a real time capture module for capturing 
now Pat, No_ 6,396,536 video signals in a plurality of different modes. The video 

asset also includes a common distributed time base module 
(60) Provisional application No. 60/086,934, ?led on May for generating and distributing clock signals to all of the 

27, 1998. primary elements. 
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VIDEO GENERATION AND CAPTURE 
TECHNIQUES 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is a continuation-in-part of US. 
patent application Ser. No. 10/155,368 ?led May 24, 2002 
Which is a continuation-in-part of US. patent application 
Ser. No. 09/321,041 ?led May 27, 1999, now US. Pat. No. 
6,396,536, Which claims priority under 35 USC §119(e) of 
US. provisional patent application Ser. No. 60/086,934 ?led 
May 27, 1998. All of these applications are incorporated by 
reference herein. 

FIELD OF THE INVENTION 

[0002] The present invention relates to an arrangement 
Which enables the simultaneous generation of multiple 
forms of video signals. 

[0003] The present invention also relates to the control of 
stroke video hardWare by utilizing high level softWare 
constructs and to the capture and automatic formatting of 
video in both synchroniZed and de?ection-driven forms 
using a single module. 

[0004] Further, the present invention relates to the ?eld of 
automatic test equipment for testing electronic video 
devices, and more particularly, to automatic test equipment 
for generating complex, multiple format video signals and 
the real time capture and analysis of complex video signals. 

[0005] Also, the present invention relates to methods for 
producing a static video signal and methods for draWing an 
image on a screen, Which may be used in conjunction With 
automatic test equipment for testing electronic video 
devices. 

BACKGROUND OF THE INVENTION 

[0006] Automatic test equipment for testing standard for 
mat video devices is knoWn. HoWever, it is commonly 
required to evaluate the performance and functionality of a 
non-standard video unit under test (UUT) to determine if the 
UUT is operating Within the manufacturer’s speci?cations. 
Speci?cally, the UUT may require special image and scan 
formats, voltage levels, and timing signals. In addition, fault 
simulation may be required to verify the UUT’s function 
ality. 
[0007] Video signals can be generated by a Wide variety of 
instruments employing diverse methods. In most available 
types, the image format, sync format and timing are limited 
to a set of knoWn types primarily to support commercial 
display devices. Also, any UUT speci?c timing signals, 
related to the video signal but not part of it, often must be 
created by the use of ancillary equipment. 

OBJECTS OF THE INVENTION 

[0008] It is an object of present invention to provide a neW 
and improved method for generating stroke video, Which is 
simpler than existing methods and provides a video signal in 
a shorter amount of time than conventional methods. 

[0009] It is yet another object of the present invention to 
provide a neW and improved method for capturing and 
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automatically formatting video in both synchroniZed and 
de?ection-driven forms in a single module. 

[0010] It is still another object of the present invention to 
provide neW and improved automatic test equipment for 
testing electronic video devices. 

[0011] It is another object of the present invention to 
provide neW and improved automatic test equipment for 
generating complex, multiple format video signals and the 
real time capture and analysis of complex video signals. 

[0012] It is another object of the present invention to 
provide neW and improved methods for producing a static 
video signal for use in the testing of electronic video 
devices. 

[0013] It is yet another object of the present invention to 
provide neW and improved methods for draWing an image 
on a screen for use in the testing of electronic video devices. 

[0014] Still another object of the present invention is to 
provide video processing and generating equipment and 
methods in Which user-programmable signal generators are 
used to broaden the possible uses of the equipment in a 
stand-alone capacity Without the need for external equip 
ment. 

SUMMARY OF THE INVENTION 

[0015] In order to achieve these objects and others, in 
accordance With the invention, a Video Asset (AVA) is 
disclosed and is a VXI register based, single “C” siZe, 
instrument intended for use in automatic test equipment. The 
AVA comprises eight major elements as folloWs, and may 
even consist of only these elements: 

[0016] 1. Primary Composite Video (PCV); 

[0017] 2. Stroke Generator (SG); 

[0018] 3. Secondary Video Source (SVS); 

[0019] 4. Real Time Capture (RTC); 

[0020] 5. Serial Data Interface (SDI); 

[0021] 6. Distributed Time Base (DTB); 

[0022] 7. VXI Interface; and 

[0023] 8. SoftWare Calculation and Control Module 
(SCCM). 

[0024] Accordingly, to achieve at least one of the objects 
above, a video processing arrangement in accordance With 
the invention includes a host computer including a monitor, 
a video asset coupled to the computer for generating video 
signals and a VXI interface for connecting the video asset to 
the computer to enable the display of the video signals on the 
monitor. The video asset includes various primary elements 
including a primary composite video module for producing 
different types of a primary video signal and outputting the 
primary video signal via output channels, a stroke generator 
module for generating a stroke XYZ video signal and 
outputting the stroke video signal via output channels and a 
real time capture module for capturing video signals in a 
plurality of different modes. The video asset also includes a 
common distributed time base module for generating and 
distributing clock signals to all of the primary elements. 
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[0025] The primary elements are autonomous or autono 
mously operational such that they do not share components 
With each other, aside from the VXI interface and the 
distributed time base module, to thereby enable each pri 
mary element to act as a stand-alone instrument and all of 
the primary elements to act simultaneously. 

[0026] An optional primary element is a secondary video 
source module for producing a secondary composite video 
signal and outputting the secondary composite video signal 
via output channels. The secondary video source module 
produces the secondary composite video signal in an iden 
tical or different format than the primary video signal and 
different than the primary video signal. 

[0027] The combination of the above-mentioned four 
video processing modules comprises the required capability 
to test a majority of aircraft and other video systems. The 
video functions provided by the video asset are thus color 
composite video generation-three channel With analog and 
digital outputs, raster XYZ video generation, stroke XYZ 
video generation and video acquisition and re-display With 
the ability to process color composite video, raster XYZ 
video and stroke XYZ video. 

[0028] An advantage of the video asset is its combination 
of video processing features Which enables the fully inde 
pendent, simultaneous use and operation of all four modules, 
i.e., all four modules are capable of being operated and 
functioning to perform their respective function(s) in a 
completely independent manner. In prior art con?gurations, 
the modules Which perform the video generation are inter 
linked so that it is not possible to perform all of the video 
generating functions of the modules simultaneously, i.e., the 
video generation modules do not operate autonomously or in 
an autonomous manner. Thus, the prior art con?gurations 
are unable to test complex systems Which require testing of 
multiple video-generating functions simultaneously. For 
eXample, if a test required the generation of a miXed video 
signal (consisting of a composite video signal and a stroke 
video signal generated simultaneously) and acquisition of 
another video signal at the same time, the prior art is 
incapable of performing this type of test. 

[0029] To alloW for the simultaneous use of all four 
modules, the modules must be arranged With panel connec 
tions for each module, i.e., the input and output channels of 
each module, independent time bases, i.e., the distributed 
time base module, and appropriate circuitry Which Would be 
designable by one skilled in the art. 

[0030] Another advantage of the arrangement in accor 
dance With the invention is that the required video test 
capability is alWays available by virtue of having a single 
instrument Which the capability to test a Wide range of video 
monitors and generators. This is particularly advantageous 
for testing automated testing equipment. Cost savings are 
also provided in light of the possible reuse of individual 
components, the reduced need to purchase specialiZed video 
test equipment (i.e., a plurality of individual systems), the 
reduced time and eXpense needed to learn the operation of 
other video test equipment, the reduced maintenance 
requirements, and the reduced poWer consumption. The 
arrangement can also be made portable providing yet 
another advantage. 

[0031] In the arrangement, the distributed time base mod 
ule includes a single reference frequency generator and a 
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plurality of high-resolution frequency synthesiZers, each 
dedicated to a respective primary element such that each 
primary element has an independent clock frequency. A 
serial data interface connects each primary element together 
and to the VXI interface. 

[0032] Also disclosed is a method for controlling stroke 
video generation components Which comprises creating a 
program to command the video generation components to 
provide video signals and integrating high level softWare 
constructs into the program to enable a reduced length 
program to be provided. Integration of the high level soft 
Ware constructs into the program may entail integrating a 
GOTO command into the program to enable repetition of a 
section of the program and repetition of a display sequence 
provided by implementation of the section of the program, 
integrating a GOSUB command and a RETURN command 
into the program to enable multiple use of a single section 
of the program at different locations Within the program, 
integrating a conditional command into the program to 
enable a ?rst portion of the program to be implemented 
When the condition is satis?ed and a second portion of the 
program to be implemented When the condition is not 
satis?ed, and/or integrating a DO-WHILE loop into the 
program to enable repetition of a section of the program 
When a condition is satis?ed and continuation of the pro 
gram When the condition is not satis?ed. In addition, com 
mands may be integrated into the program speci?c to the 
video generation components to control pattern display 
intensity and incremental pattern offset of the video signal. 

[0033] The use of high level constructs in a signal gener 
ating program provides signi?cant advantages such as a 
reduction in the effort and time required to create the 
program and a reduction in required memory allocation to 
store and run the program. 

[0034] A method for capturing and automatically format 
ting video signals in both synchroniZed and de?ection driven 
forms in accordance With the invention comprises the steps 
of providing a single real-time capture module including 
three input channels for receiving the video signals, three 
analog to digital converters for processing the video signals 
and three dynamic memories, storing the data from the 
converters relating to the video signals in the three dynamic 
memories, generating a line location look-up table during 
the storage of data in the dynamic memories Which holds the 
starting address of the stored lines of synchroniZed video, 
and generating the video signal by addressing the line 
location look-up table. 
[0035] The dynamic memory may be con?gured as an 
array in Which each roW corresponds to a single line of 
synchroniZed video and each column corresponds to a video 
sample. In the alternative, the dynamic memory may be 
con?gured as an array With an equal number of roWs and 
columns Whereby for capture of stroke video, X and Y 
de?ection data is used as roW and column addresses and Z 
intensity is stored at memory elements pointed to by the X 
and Y de?ection data. 

[0036] Single-channel operation of the real-time capture 
module is enabled by aligning a ?rst one of the converters 
With the single operative input channel and adjusting the 
reference levels of the second and third converters to exhibit 
the same response as the ?rst converter. 

[0037] Storing the video signals in the dynamic memories 
may entail Writing data from each converter into a respective 
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?rst-in-?rst-out (FIFO) memory, transferring the data from 
each FIFO memory to a respective one of the dynamic 
memories until the FIFO memory is almost empty, and then 
halting the transfer of data from the FIFO memory to the 
respective dynamic memory, and then restarting the transfer 
of data from the FIFO memory to the respective dynamic 
memory When the FIFO memory is almost full. 

[0038] An arrangement for capturing and automatically 
formatting video signals in both synchroniZed and de?ection 
driven forms in accordance With the invention comprises 
three input channels for receiving the video signals, three 
analog to digital converters for processing the video signals 
received by the input channels, three dynamic memories for 
storing the data from the converters relating to the video 
signals, and a static RAM for storing a line location look-up 
table generated during the storage of data in the dynamic 
memories, the line location look-up table holding starting 
address of the stored lines of synchroniZed video. A video 
signal is generated by addressing the line location look-up 
table. 

[0039] The dynamic memories may each be con?gured as 
an array in Which each roW corresponds to a single line of 
synchroniZed video and each column corresponds to a video 
sample, or in the alternative, con?gured as an array With an 
equal number of roWs and columns Whereby for capture of 
stroke video, X and Y de?ection data is used as roW and 
column addresses and Z intensity is stored at memory 
elements pointed to by the X and Y de?ection data. 

[0040] To enable periodic interruption of data transfer to 
the dynamic memories and uninterrupted sampling of input 
signals, three ?rst-in-?rst-out (FIFO) memories are pro 
vided, each interposed betWeen one of the converters and a 
respective dynamic memory. 

[0041] An arrangement for generating the line location 
look-up table may be provided including, for eXample, a 
sync stripper for separating composite sync timing from 
input video, a sync processor for producing a local timing 
reference from the composite sync timing, a frame limiter 
for outputting a burst of line start pulses coincident With the 
video frame and a clock line counter clocked by the line start 
pulses for controlling the input of data into the line location 
look-up table. 

[0042] The invention Will be described in detail With 
reference to some preferred embodiments of the invention 
illustrated in the ?gures in the accompanying draWing. 
HoWever, the invention is not con?ned to the illustrated and 
described embodiments alone. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0043] Additional objects of the invention Will be apparent 
from the folloWing description of the preferred embodiment 
thereof taken in conjunction With the accompanying non 
limiting draWings, in Which: 

[0044] FIG. 1 shoWs the general arrangement of the video 
asset in accordance With the invention; 

[0045] FIG. 2 shoWs an output driver for output channels 
of electronic components in the video asset; 

[0046] FIG. 3 shoWs a block diagram of the primary 
composite video element of the video asset in accordance 
With the invention; 
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[0047] FIG. 4 shoWs the conceptual control hierarchy of 
the primary composite video element of the video asset in 
accordance With the invention; 

[0048] FIG. 5 is a block diagram of the manner in Which 
a neW line is created in the primary composite video; 

[0049] FIG. 6 is a schematic draWing of the draWing 
engine of the video asset in accordance With the invention; 

[0050] FIG. 7 is a schematic draWing of the dynamic 
overlay for use With the draWing engine shoWn in FIG. 6; 

[0051] FIG. 8 is a schematic diagram of a piXel-to-color 
look-up table With sync for use in the video asset in 
accordance With the invention; 

[0052] FIG. 9 is a schematic diagram of a de?ection 
Waveform generator for use in the video asset in accordance 
With the invention; 

[0053] FIG. 10 is a schematic diagram of a stroke gen 
erator for use in the video asset in accordance With the 

invention; 
[0054] FIG. 10A is a schematic diagram of an offset 
section of the stroke generator; 

[0055] FIG. 10B is a schematic diagram of a three channel 
variable delay section of the stroke generator; 

[0056] FIG. 11 is a schematic diagram of the control 
structure of the stroke generator shoWn in FIG. 10; 

[0057] FIG. 12 is a schematic diagram of the secondary 
video source for use in the video asset in accordance With the 

invention; 
[0058] FIG. 13 is a schematic diagram of the real time 
capture element for use in the video asset in accordance With 
the invention; and 

[0059] FIG. 14 is a schematic diagram of the image 
synchroniZation element for use in the video asset in accor 
dance With the invention. 

DETAILED DESCRIPTION OF THE 
INVENTION 

[0060] Preferred embodiments of the invention Will be 
described With reference to FIGS. 1-14 Wherein like refer 
ence numerals refer to the same or similar elements. 

[0061] A. General Arrangement and Common Elements: 

[0062] The general arrangement of the video asset is 
shoWn in FIG. 1 and is designated generally as 10. A VXI 
Interface 14 is the interface betWeen the video asset 10 and 
automatic test equipment (ATE) host computer 12. Each of 
the primary elements, the primary composite video (PCV) 
16, secondary video source (SVS) 18, stroke generator (SG) 
20 and real time capture (RTC) 22, communicates With the 
VXI Interface 14 via the Serial Data Interface (SDI) 24. The 
use of a serial interface reduces printed circuit board com 
pleXity and minimiZes the possibilities for hostile crossWalk. 
For the described, preferred embodiment, the SDI 24 is a 6 
Wire (clock, strobe 4 bi-directional data) high-speed bus. For 
each data transfer, the SDI 24 utiliZes a 48-bit string orga 
niZed as folloWs: 

[0063] 4 bit ID code—addresses one of the primary 
elements 






























